Abstract: Using the City of Corvallis, Oregon, a small to medium sized American city, as a test-bed, this paper examines the City's urban growth in relation to urban accessibility. This relationship is explored in an anatomic spatial-temporal fashion, taking account of: the number and size of developed land use parcels over time; urban accessibility from residential to non-residential land use areas; and the statistical relationships between urban form and urban accessibility. This investigation of land use is structured around use-classification and examined within a range of dimensional and demographic measurements over 5-year time periods from 1853 to 2014; concurrently, urban accessibility is measured by the least-cost path distance as calculated through the OD cost matrix analysis in GIS. The results indicate that the city grew spatially at different rates and its urban accessibility experienced both ups and downs over time. The city's population growth corresponded closely with urban growth and its decreasing population density negatively impacted on the city's urban accessibility to commerce, industry, and office for most time periods. Significantly, while the urban density increased steadily after 1950s concurrent with an increase in urban sprawl, in contrast to previous studies on the metropolitan condition, the urban density had no evident impact on urban accessibility in Corvallis. Instead, increasing the land-use mix was a more effective and feasible approach to reduce urban travel path distance and enhance accessibility than increasing population density or urban development density. Accordingly, this research provides evidence-based policy recommendations for planning sustainable urban mobility and urban form in small to medium-sized cities.
Introduction
Urbanization has been altering human settlements drastically since the beginning of the 20th century [1] . Urban transportation and land use are two important components of urbanization and play major roles in urban physical expansion, economic development, and social lifestyle change [2, 3] . By 2011, about 3% of the earth's surface had been urbanized, with 50% of the world's population living in cities, and 10 billion urban trips per day made worldwide [4] . It is predicted that the urban travel distances (UTD) in 2020 will be three times of that in 2000 as urban growth continues [5] . explores how the urban form develops and accessibility changes through a city's history and how the urban form features are related to accessibility for the small to medium-sized cities.
With the detailed parcel data on the developed land of Corvallis, a typical small to medium-sized city in the United States, this paper studies the City's urban form, growth, accessibility in time (from its birth to its present day) and in space (with respect to its current urban growth boundary). This is advanced by investigating urban growth and urban form at the land-use and parcel levels, calculating accessibilities from residence to other land-uses for all historical periods, and establishing strong statistical relationships for these built urban features; these parameters are the focus here as each contributes to the improvement of the urban accessibility and the sustainable planning and design of the urban spatial-temporal structures in the small to medium-sized cities.
Material and Methodology
Using the City of Corvallis, Oregon, as a test-bed, this study provides an exploratory and anatomic analysis of the City's urban form, growth and accessibility from residential to nonresidential land use parcels through the spatial analysis and origin-destination (OD) cost matrix analysis in GIS. Then this study identifies the relationships between the urban form variables with urban accessibility through the Pearson correlation model.
Study Area
The City of Corvallis is the county seat of Benton County, State of Oregon, U.S. It is located near the middle of the Willamette Valley. The City is within 90 mins drive of the Portland Metropolitan area, and it is located in a basin of 42 square miles [45] . It is ranked as the third best small to medium suburban city to live in the U.S. in 2018 by Livability [2] . The State and City's planning system is considered to be very successful in the U.S. by policy-makers and planners in terms of directing urban growth into urban growth boundaries and conserving more ecological values [40, 46] . The first parcel in the City was established in 1853, and by 2014, there had been nearly fourteen thousand parcels supporting 55,298 people [47] . According to the Corvallis Comprehensive Plan, the area circumscribed by the City's current Urban Growth Boundary (UGB) is 28 square miles [48] , which is the focus of this study. 35% of the land within the UGB had been urbanized by 2014, within which parcels for residential, commercial, industrial, office, and open space land occupy 77%, 1%, 7%, 3% and 12%, respectively (see Figure 1 ) [49] . The first modern transportation lines in Corvallis was constructed in 1889; and about 73 percent of workers commuted by the private automobile in 2013 [50] .
The Planning Division in the City of Corvallis provided an open-access tax-lot parcel database. It documents each parcel within the UGB, including attributes such as the year built (urbanization year), land use category, building finished size (square footage), parcel size (land acreage), land value, improved value [49] . Using the year built attribute, this study sliced the City urban land use spatial distribution and growth history from 1853 to 2014 into 5-year intervals and grouped the land parcels accordingly. Given that the City's first land use classification started in 1897, we further grouped the land parcels by six major land uses (residence, commerce, industry, office, open space, and undeveloped). 
Urban Form and Growth Model
Let ∈ , ∈ , ∈ , ∈ , ∈ , ∈ denote indices for residential, commercial, industrial, office, open space, undeveloped parcels, respectively. Let ∈ denote time intervals for Corvallis's urban history from 1853-2014. For each time period t, denote as the City's population (population data before 1883 are not available), as the number of urbanized parcels; denote , as the residential to non-residential parcel accessibility measures (least-cost path distance); as the building square footage; as population density; as building square footage based density (floor area ratio) and as urbanization development density. Denote as the total city size in acreage;
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Let r ∈ R, c ∈ C, i ∈ I, f ∈ F, o ∈ O, u ∈ U denote indices for residential, commercial, industrial, office, open space, undeveloped parcels, respectively. Let t ∈ T denote time intervals for Corvallis's urban history from 1853-2014. For each time period t, denote PO t as the City's population (population data before 1883 are not available), P t as the number of urbanized parcels; denote A t r , as the residential to non-residential parcel accessibility measures (least-cost path distance); BS t as the building square footage; PD t as population density; UD t as building square footage based density (floor area ratio) and DU t as urbanization development density. Denote TS t as the total city size in acreage; US t , S t , RS t , CS t , IS t , FS t , OS t , or AS t as undeveloped, total urbanized, urbanized residential, commercial, industrial, office, open space, or average urbanized parcel size in acreage, respectively. Similarly, denote TP t as the total parcels numbers; UP t , P t , RP t , CP t , IP t , FP t , or OP t as the total undeveloped, urbanized, residential, commercial, industrial, office, or open space parcels numbers, respectively. Let CM, I M, FM, OM, LM denote the residential-commercial parcels mix degree, residential-industrial parcels mix degree, residential-office parcels mix degree, residential-open space parcels mix degree and residential-nonresidential parcels mix degree, respectively. For each parcel, denote LV t , IV t , AV t , and MV t as its land, improved, assessed, and market value, respectively. The abbreviations for variables are listed in Appendix A. Based on the concept and measurement of urban form [22] [23] [24] [25] 36] , the urbanized area or size, population density, urban density, and the land-use mix are calculated in Equations (1)- (5) respectively.
Urban Accessibility Model
The urban accessibility is measured by the average of the least-cost path distances [36, 37] between origins and destinations (OD). OD distance matrixes were built in GIS via direct distances between centroids of residential land use parcels to all non-residence land use parcels [51] . The total of the average travel distances from residence to non-residence was used to indicate overall accessibility in the City.
Correlation and Regression Models for Urban Form and Accessibility
To identify the relationships of urban form characteristics with urban accessibility from residence to non-residential land-uses for Corvallis through the urban growth history, we constructed the Pearson correlation model as follows: Figure 2 shows the urban form and growth for the six land-uses by 5-year period from 1893 to 2014. The data from 1853 to 1892 were omitted since office parcels only started in 1893. Clearly, the total urbanized parcels generally grew, though not strictly increasing, from 18 parcels by 1, 897 to 373 by 1942, to 1189 by 1992, and with a peak of 1323 parcels by 1997. [52] and the major economic booms and recessions (i.e., great recession in 1929, early 1980s economy recession [53] and real estate bubble in 2008 [54] ). (2) Over these periods, residential land-use consistently accounted for a larger proportion of urbanized lands than any other non-residential land uses. (3) Also, although land parcels vary in sizes, the overall growth patterns in land parcel number and acreage are compatible. (4) Non-residential land uses had some peaks over time, for example, for commercial around 1913-1922 and 2003-2007, industrial in 1898-1902 and 1923-1927, office in 1923-1927, 1933-1937, and 1988-992 , and open spaces in 1923-1927. Table 2 lists 32 variables, which are generally grouped into urban land use and growth (P, S, RP, CP, IP, FP, OP, RS, CS, IS, FS, and OS), social-economic features (LV, IV, AV, MV, BS, PO), urban form characteristics (PD, UD, AS, CM, IM, FM, OM, and LM), and urban accessibility indicators (CA, IA, FA, OA). Figure 4 summarizes important cumulative urban growth, land use mix, and value patterns over time periods. These variables, together with their important correlations and regressions, provide good anatomic views of the growth, form, and accessibility of Corvallis.
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Results and Discussions
Urban Growth Patterns and Accessibility Changes
The average Urban Travel Distance (UTD) from residential land use to office and commercial land uses was growing in a similar pattern from 1918 to 2014 (Figure 4a ). This might be attributed to the promotion of retail-office development and construction with concentration in the U.S since the early 20th century [55] . The average UTD from residential land use to industrial land use started to grow from 1938 and was steadily maintained after 1973. The average UTD from residential to open space decreased from 1853 to 1947 and kept increasing from 1948 to 2014, which could be partially explained by the impacts of the City's Beautiful Movement in the early part of the 20th century [56] and the residential suburbanization from the urban core since the middle of 20th century when fast highway expansion and car adoption occurred [57] . The travel distance from residential to industrial and open space were evidently longer than the average accessibility from residential to commercial and office through all time periods. This suggests that the sustainable zoning and development policies in Corvallis have been spatially sound by recognizing the importance of most people living in closer proximity to more frequent destinations, such as workplaces and shops, than to less frequent or specialized areas, such as natural amenities or industrial parks. Figure 4 summarizes important cumulative urban growth, land use mix, and value patterns over time periods. These variables, together with their important correlations and regressions, provide good anatomic views of the growth, form, and accessibility of Corvallis.
The average Urban Travel Distance (UTD) from residential land use to office and commercial land uses was growing in a similar pattern from 1918 to 2014 (Figure 4 (a) ). This might be attributed to the promotion of retail-office development and construction with concentration in the U.S since the early 20th century [55] . The average UTD from residential land use to industrial land use started to grow from 1938 and was steadily maintained after 1973. The average UTD from residential to open space decreased from 1853 to 1947 and kept increasing from 1948 to 2014, which could be partially explained by the impacts of the City's Beautiful Movement in the early part of the 20th century [56] and the residential suburbanization from the urban core since the middle of 20th century when fast highway expansion and car adoption occurred [57] . The travel distance from residential to industrial and open space were evidently longer than the average accessibility from residential to commercial and office through all time periods. This suggests that the sustainable zoning and development policies in Corvallis have been spatially sound by recognizing the importance of most people living in closer proximity to more frequent destinations, such as workplaces and shops, than to less frequent or specialized areas, such as natural amenities or industrial parks. Figure 4a also shows that accessibilities indicated by urban travel distances to commercial, industrial, office, and open space land (CA, IA, FA, OA) experienced both ups and downs until 1967, indicating a few new parcels would change the accessibility significantly early on. However, the urban travel distances stabilized and steadily increased (accessibility decreased) over time, especially after 1932. These could be explained by the facts that people resided in isolation in the 19th century and since the beginning of the 20th century industrialization and urbanization, especially the auto use and highway network, had expedited the shift from agricultural activities to urban lifestyles and formed the infrastructure of modern American cities [52, 58, 59] . Figure 4b indicates the population as a slight S-curve, 1853-1937 and 1972-2012 are two large periods with steady increase, but at a rate lower than the period of 1937-1972, in which the United States entered two world wars and enjoyed subsequent post-war economic prosperity. These slow, moderate, and fast growth periods in population were reflected in land parcel, land size, and building space growth in the same periods. This might be due to the fact that population increases require more residential lands and residential land-use accounts for a larger proportion of urban land than any non-residential land-uses throughout history [60] . The average land size is generally decreasing with sharp increases during the 1897-1902 and 1922-1927 periods. Figure 4c shows an ever-increasing property value trend, regardless land value, improved value (building value), assessed value, and market value, indicating Corvallis is attractive for real estate investment. Also, although an assessed value (by government) and its corresponding market value (by the market) both include a building and land value for a property, the assessed value is always lower than the market value and the difference has been increasing in Corvallis. Since the property tax and homestead reduction are all based upon assessed value in Oregon, residents in Corvallis are better off if the market value is higher than the assessed value. However, the land value (LV) being consistently higher than the improved value (IV), even if they have been converging since 2007, indicates that Corvallis's land market is more active and expensive than its housing market.
(a) Figure 4a also shows that accessibilities indicated by urban travel distances to commercial, industrial, office, and open space land (CA, IA, FA, OA) experienced both ups and downs until 1967, indicating a few new parcels would change the accessibility significantly early on. However, the urban travel distances stabilized and steadily increased (accessibility decreased) over time, especially after 1932. These could be explained by the facts that people resided in isolation in the 19th century and since the beginning of the 20th century industrialization and urbanization, especially the auto use and highway network, had expedited the shift from agricultural activities to urban lifestyles and formed the infrastructure of modern American cities [52, 58, 59] . Figure 4b indicates the population as a slight S-curve, 1853-1937 and 1972-2012 are two large periods with steady increase, but at a rate lower than the period of 1937-1972, in which the United States entered two world wars and enjoyed subsequent post-war economic prosperity. These slow, moderate, and fast growth periods in population were reflected in land parcel, land size, and building space growth in the same periods. This might be due to the fact that population increases require more residential lands and residential land-use accounts for a larger proportion of urban land than any non-residential land-uses throughout history [60] . The average land size is generally decreasing with sharp increases during the 1897-1902 and 1922-1927 periods. Figure 4c shows an ever-increasing property value trend, regardless land value, improved value (building value), assessed value, and market value, indicating Corvallis is attractive for real estate investment. Also, although an assessed value (by government) and its corresponding market value (by the market) both include a building and land value for a property, the assessed value is always lower than the market value and the difference has been increasing in Corvallis. Since the property tax and homestead reduction are all based upon assessed value in Oregon, residents in Corvallis are better off if the market value is higher than the assessed value. However, the land value (LV) being consistently higher than the improved value (IV), even if they have been converging since 2007, indicates that Corvallis's land market is more active and expensive than its housing market. Figure 5 is a14 ×14 scatterplot matrix showing the correlations among variables of urban form and growth by land use (i.e., parcel, size, and population) over the historical time periods. Scatterplot matrix is a useful visualization tool for quick exploratory analysis of common statistical relationships. Most variables are not correlated with points out-spreading (i.e., OP vs. all others) or seemingly linear yet non-corresponding (i.e., OS vs. all others) or concentrated with outliers (i.e., IP vs. all others). Only a few strong correlations and linear relationships exist between P, S, RP, RS, BS, PO (i.e., ranging from R 2 = 0.64 for S vs. RS to R 2 = 0.995 for P vs. RP). There are positive correlations between the population growth and the total urbanized parcel number (R 2 = 0.58), the total residential land acreage (R 2 = 0.71), and the total building square footage (R 2 = 0.52). These indicate and confirm that population growth and the residential housing needs are the primary reasons for the overall urbanization in this city.
Relationships between Urban Growth, Accessibility and Form
The number of the residential parcels developed in each period is highly and positively linear-correlated with the total residential parcel size (R 2 = 0.86), but this kind of parcel number vs. parcel size correlation is not clear for commercial, industrial, office, and open space parcels. This suggests that in Corvallis, the demand for residential land use is relatively stable and responsive to the population growth without many highs and lows while the land demand for other social, economic, or technological needs is less responsive to population growth. In other words, commercial, office, or industrial land uses such as shopping malls, office complex, and the industrial parks are often for a longer-term and more cyclical and variant in development [61, 62] . Does this mean that Corvallis's urban growth in non-residential land uses was random or not coordinated in public urban planning and private land development? The sizes and parcels for non-residential land uses themselves seems to suggest so. Yet, a closer look at all of them together over the time periods yields a quite different view. Figure 6 shows the percentages of different land use development with respect to their cumulative totals by 2014 at different time periods. Apparently, different land uses were developed during similar time periods. For example, 1898-1902 and 1923-1927 periods saw all five land uses. Other periods had at least some different land uses, with the rest either ahead of or falling behind a couple of time periods. Figure 5 is a14 ×14 scatterplot matrix showing the correlations among variables of urban form and growth by land use (i.e., parcel, size, and population) over the historical time periods. Scatterplot matrix is a useful visualization tool for quick exploratory analysis of common statistical relationships. Most variables are not correlated with points out-spreading (i.e., OP vs. all others) or seemingly linear yet non-corresponding (i.e., OS vs. all others) or concentrated with outliers (i.e., IP vs. all others). Only a few strong correlations and linear relationships exist between P, S, RP, RS, BS, PO (i.e., ranging from R 2 = 0.64 for S vs. RS to R 2 = 0.995 for P vs. RP). There are positive correlations between the population growth and the total urbanized parcel number (R 2 = 0.58), the total residential land acreage (R 2 = 0.71), and the total building square footage (R 2 = 0.52). These indicate and confirm that population growth and the residential housing needs are the primary reasons for the overall urbanization in this city. The number of the residential parcels developed in each period is highly and positively linearcorrelated with the total residential parcel size (R 2 = 0.86), but this kind of parcel number vs. parcel size correlation is not clear for commercial, industrial, office, and open space parcels. This suggests that in Corvallis, the demand for residential land use is relatively stable and responsive to the population growth without many highs and lows while the land demand for other social, economic, or technological needs is less responsive to population growth. In other words, commercial, office, or industrial land uses such as shopping malls, office complex, and the industrial parks are often for a longer-term and more cyclical and variant in development [61, 62] . Does this mean that Corvallis's urban growth in non-residential land uses was random or not coordinated in public urban planning and private land development? The sizes and parcels for nonresidential land uses themselves seems to suggest so. Yet, a closer look at all of them together over the time periods yields a quite different view. Figure 6 shows the percentages of different land use development with respect to their cumulative totals by 2014 at different time periods. Apparently, (1) linear or close to linear relationship (i.e., BS or PO vs. P, S, and RP; BS vs. LV, IV, and AV in Figure 7a ; P, S, and RP vs. LV, IV, AV, and MV, and between LV, IV, AV, and MV in Figure 7b ). (2) exponential or power relationship (i.e., CA, LV, IV, AV, MV vs. UD, IM, FM, and SM or vs. P, S, RP in Figure 7a and P, S vs. AS, CM, IM, FM in Figure 7b ). (3) logarithmic relationship (i.e., FA or UD vs. P, S, and RP, or vs. LV, IV, AV, and MV in Figure 7a and CP, IP, FP, and OP vs. LV, IV, AV, and MV and CP vs. IP, FP, OP, and RS in Figure 7b ). (4) moving average relationship (i.e., CA, IA, FA, and OA vs. all other variables except OS in Figure 7a and OA, TA vs. P, S, CM, FM, OM, LM in Figure 7b ). (5) no relationship (i.e., OS or PD vs. all other variables in Figure 7a and PD vs. UD, AS, CM, IM, FM, OM, LM, IA, FA, OA, and TA in Figure 7b ). It is interesting to see that some correlations seem to be bi-modal (i.e., OS vs. all accessibility or IS or FS vs. some accessibility in Figure 7a and OS vs. parcels and OS vs. all values in Figure 7b ). Some representative strong correlation patterns are illustrated as enlarged charts in Figure 8 , labeled with linear or non-linear R-square values. 
(P, S, RP, CP, IP, FP, OP, RS, CS, IS, FS, OS, LV, IV, AV, MV); (b) scatterplot matrix between (BS, PO, PD, UD, AS, CM, IM, FM, OM, LM, CA, IA, FA, OA, TA, MA) and (P, S, RP, CP, IP, FP, OP, RS, CS, IS, FS, OS, LV, IV, AV, MV).
In Figure 8a , the urbanized parcel number is strictly linearly correlated with the population (R 2 = 0.99), which confirms that the urban development in Corvallis corresponds sensitively with the population growth through the City's history. As the City grows with more urbanized parcels, the building square footage density increases correspondingly (R 2 = 0.68, R 2 = 0.91 respectively) in Figure  8b . The commercial parcel numbers increase with the growing of the total residential parcel size (R 2 = 0.85) in Figure 8c . The UTD to commercial linearly increases along with the building space density in Figure 8d . However, the average UTD from residential parcels to commerce office, and industrial parcels show strong non-linear relationships with the land-use mixes, decreasing quickly then slowing down through most of the City's history, in Figure 8e -h. This indicates that increasing the land uses mix degree is more effective for reducing urban travel distance and thus improving accessibility than increasing urban density. In Figure 8a , the urbanized parcel number is strictly linearly correlated with the population (R 2 = 0.99), which confirms that the urban development in Corvallis corresponds sensitively with the population growth through the City's history. As the City grows with more urbanized parcels, the building square footage density increases correspondingly (R 2 = 0.68, R 2 = 0.91 respectively) in Figure 8b . The commercial parcel numbers increase with the growing of the total residential parcel size (R 2 = 0.85) in Figure 8c . The UTD to commercial linearly increases along with the building space density in Figure 8d . However, the average UTD from residential parcels to commerce office, and industrial parcels show strong non-linear relationships with the land-use mixes, decreasing quickly then slowing down through most of the City's history, in Figure 8e -h. This indicates that increasing the land uses mix degree is more effective for reducing urban travel distance and thus improving accessibility than increasing urban density. Sustainability 2018, 10, x FOR PEER REVIEW 18 of 25
(g) (h) Also, the UTD to commercial and industrial parcels is positively linear-correlated with the population (Figure 8i-j) , which is positively power-correlated with the average UTD to office ( Figure  8k ). No clear correlation is found between the population density and the development density throughout the City's history. This confirms the general observation that small to medium-sized cities typically have a flat density curve [63] .
Some correlations changed with time. For example in the historical periods after 1923, the average UTD to commerce, industry and the average UTD to office are all negatively linear-correlated with the population density (Figure 8l-m) , which indicates theoretically that increasing population density is an effective measure to reducing urban travel distances, in practice, however, increasing the population density in the suburban area is difficult due to the cultural and demographic characteristics [64] . The UTD from residential parcels to open space is highly negatively correlated with the land-uses mixed degree from 1908 to 2014 with R 2 as high as 0.79 (Figure 8n ). But these correlations are not clear in the City's early historical development periods (before the early of the 20th century) and this could be explained by the fact that during a city's early historical development periods, urbanized areas were typically more scattered around and their spatial interactions were relatively low [1, 65] .
Prior to 1952, the average UTD to office was negatively linear-correlated with the urbanization density (Figure 8o ). However, after 1952, this correlation turned into positive (Figure 8p ). This indicated that increasing urban development density and floor area ratio does not necessarily mean to change people's travel mode in this small to medium-sized American city. This might be attributed to the high automobile ownership in the small to medium-sized city and the fact that people prefer to live in low-rise housing estates with more private space on the edge of the city rather than the apartments at the urban core [66, 67] . Also, the individual property size has been increasing over the past century on the sprawling land parcels, and some urban facilities have been shifting to larger scales but with less quantities [68, 69] .
Conclusions
This research applies three quantitative models-growth, urban travel distance, and correlation to provide important anatomic insights into Corvallis, a small-to-medium sized American city, on its Also, the UTD to commercial and industrial parcels is positively linear-correlated with the population (Figure 8i-j) , which is positively power-correlated with the average UTD to office (Figure 8k) . No clear correlation is found between the population density and the development density throughout the City's history. This confirms the general observation that small to medium-sized cities typically have a flat density curve [63] .
This research applies three quantitative models-growth, urban travel distance, and correlation to provide important anatomic insights into Corvallis, a small-to-medium sized American city, on its historical urban growth patterns and urban form-urban travel distance relationships in space and time.
The model is based on a detailed citywide tax-lot parcel database containing necessary data on land use, year of built, building square footage, parcel acreage, and property value, which are further linked to socio-economic data to yield urban density, accessibility, and growth, and form.
This study could be improved in several ways. First, urban form, growth, and density measured over building square footage and land use parcel acreage, separately or cumulatively by time period, may not be accurate enough since some buildings are multi-story and some large parcels are only partially urbanized. Second, the average distance from all residential parcels to other land use parcels was used to indicate urban accessibility. However, more realistic accessibility measures based on individual homes to urban facilities may be needed. Such accessibility can also be enhanced by using real urban street networks and transportation modes, and investigating how people's activities influenced their social democratic attributes. Third, due to the minimum number of subject requirements [70] , we could not carry out multiple variate analysis in this research. Statistical relationships through simple correlation and linear regression, while not able to reveal causality, may be enhanced by additional qualitative research, such as historical, content, or phenomenological studies, especially for drastic changes in population flows, urban growth, form, and accessibility in space and time. Last but not least, the analysis based on one city in the USA and so is not widely representative, and there is a need to carry similar tests in comparable cities. All of these issues or limitations call for further investigations.
The results in Corvallis indicate that the growth of the total urbanized parcel and the building size had very similar trends. Residential and commercial areas have always been growing with different rates throughout history, and residential land-use consistently accounted for a larger proportion of urbanized lands than any other non-residential land uses. The industrial, office and open space grew rapidly during a few historical periods, but had little growth during other historical periods. Due to the zoning and development policy in the City, the average travel distance from residential to commercial and office were evidently shorter than the average travel distance from residential to industrial through the City's growth periods. The average travel distance from residential land use to office and commercial land uses were growing in a very similar pattern due to the retail-office development and construction [55] . Through the correlation and regression analysis, it is found that different from previous studies on metropolitan areas [19] , the urban density increases steadily after the middle part of the 20th century in Corvallis. But the increasing of urban development density and floor area ratio does not necessarily lead to a change in people's travel mode and accessibility in this typical American city, which is possibly due to the popularity of the automobile, the lack of urban facilities in nearby neighborhoods such as groceries, parks and schools [67] and preferences to live in low-rise housing estates with more private space on the edge of the city rather than the apartments at the urban core [68] .
From this study we would suggest that there is a primary outcome that might be advisable for urban authorities to consider, subject to further testing and verification in other, similar cities. This is notably the promotion of mixed-use neighborhoods in small to medium-sized cities to alter the commuting pattern; this is based on the finding that increasing the level of land-uses mixture, for example mixed use neighborhoods development [29] , is more effective and feasible in reducing urban travel distances; in Corvallis this concurrently improved urban accessibility and was fundamental to achieving sustainable urban growth and form for small-to-medium sized urban cities. Indeed, the findings showed that in Corvallis land-use mix was a more effective and feasible approach in reducing urban travel path distance and enhance accessibility than increasing population density or urban development density. Such a finding has potentially significant implications for our understanding of urban development and planning.
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